H ealth disparities are profound in the United States for many groups defined by race, ethnicity, socioeconomic status, gender, age, and geographic location. Hispanics constitute the nation's largest and fastest growing racial/ethnic minority group, making up 17% of the US population (53 million in 2012). 1 More than one half of the Hispanic population in the United States resides in just 3 states: California, Texas, and Florida. In 2015, there were 4.8 million Hispanics in Florida, accounting for 24.4% of the state's population. 2 Disparities in dental care and dental disease burden exist among racial and ethnic groups. Among ethnic groups, Hispanics face measurable disadvantage when it comes to oral health. In 2008, 31% of Hispanic adults reported fair or poor oral health. 3 Periodontal disease occurs 10 times more frequently in Hispanics than in Whites. 4, 5 The percentage of Hispanic adults who had at least 1 dental visit in the past year was 49.9% compared with 66.8% of non-Hispanic White adults. In addition, Mexican Americans have the lowest utilization rate and poorest oral health status of all Hispanic subgroups. 6 For Hispanics, some of the barriers for not seeking needed dental care include high cost, fear of the dentist, long waiting time, transportation difficulties, language barriers, and lack of available facilities. 6 As a result, the hospital emergency department (ED) may become a place where many receive dental care. For example, in 2014, there were 21 204 visits to an ED by Hispanics and 142 702 visits by non-Hispanics in Florida for a dental condition. 7 Most hospitals do not have the facilities or trained staff to provide comprehensive dental care. As a consequence, many patients receive only palliative care such as antibiotics or pain medication, but the underlying dental problem is not addressed. In too many cases, the patient returns to the ED with the same problem-or worse. [8] [9] [10] [11] [12] There is little research focused on ED utilization for dental conditions by ethnic groups in Florida.
Oral health is essential to the general health and well-being of individuals and the population. Yet significant oral health disparities persist in the US population attributable to complex cultural and social processes that affect both oral health status and access to effective dental health care. 13 Major risk factors for poor oral health in the United States include unhealthy diet, tobacco use, frequent alcohol use, poor access to dental services, and lack of dental insurance.
14 Of all ethnic groups in the United States, nonHispanic Blacks, Hispanics, American Indians, and Alaska Natives generally have the poorest oral health. 15 As Hispanics have become the largest minority group in the United States, this has resulted in an increased demand for oral health care. 4 According to the Hispanic Community Health Study/ Study of Latinos, the mean number of decayed or filled tooth surfaces, missing teeth, and measures of periodontitis varied among different Hispanic or Latino subgroups. [16] [17] [18] Many Hispanics lack either access to routine dental care or financial resources, and for that reason they may rely on the ED as a source of dental care. Currently, the use of the hospital ED for dental conditions is a large and growing phenomenon in the United States. 19 However, EDs are neither the most appropriate setting for dental care nor are they generally equipped to provide definitive treatment of dental conditions. 20 The number of dental-related ED visits in Florida has grown annually, from 104 646 in 2005 up to 163 906 in 2014. 7 Each year, many Americans seek dental care at EDs. Florida is one of the most ethnically diverse states and, in particular, Hispanics face many barriers when it comes to access to dental care. The purpose of this study was to examine differences between Hispanics and non-Hispanics in dentalrelated use of hospital EDs to determine ways to reorient care for better individual and community outcomes.
METHODS
We drew data for this study from ambulatory ED discharge records compiled by Florida's Agency for Health Care Administration. The data included all ED visits in Florida in which ED registration occurred for the years 2013 through 2015. The data for the study included patient demographic characteristics; the International Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM) and International Classification of Diseases, Tenth Revision, Clinical Modification (ICD-10-CM) 21, 22 codes for the dental condition; principal payer; patient visit by weekday; and hour of arrival at the ED.
We merged data for 3 calendar years (2013, 2014, and 2015) to ensure adequate sample size for the main purpose of the analysis, differences in dental-related use of hospital EDs between Hispanics and non-Hispanics in Florida. Presently, Florida is the nation's third most populated state. To identify areas with higher number and rate of dental-related ED visits, 7 we used the patient's county of residency at the time of the claim to divide the state into 8 geographic regions (Northwest, Northeast, North Central, Central West, Central East, Central, Southwest, and Southeast). Also, we defined the visits for dental-related reasons for this study by the patient's reported reason for seeking care (admitting diagnosis) or the ED physician's primary diagnosis by using ICD-9-CM and ICD-10-CM codes. The ICD-9-CM was used for 2013, 2014, and the first 3 quarters of 2015, after which the Florida Agency for Health Care Administration switched to ICD-10-CM. For purposes of this analysis, we operationally defined a dental-related ED visit as one in which the primary or admitting diagnosis was coded as ICD-9-CM or ICD-10-CM codes 520-526.9, 528-528.9, 784.92, V52.3, V53.4, V58.5, V72.2, K00-K14.9, Z46.3, or Z46.4. Some of these codes have been used in a recent analysis of the state and national ED data. 7, 23 We calculated rates by ethnicity and region by age group (0-18 years, 19-64 years, and ‡ 65 years) and gender. We calculated the dental ED rates per 10 000 population as the total number of dental-related ED visits that occurred by merging 3 calendar years (2013, 2014, and 2015) , divided by the population estimates available from Florida Charts 2 by region for the 3 years, multiplied by 10 000. We used the c 2 test to investigate statistical differences among regions and among Hispanics and non-Hispanics for the age ranges. We considered a P value of .05 or less to be statistically significant.
Finally, we calculated the percentage distribution of dental-related ED visits for Hispanics and non-Hispanics by primary payer (Medicare, Medicaid, commercial, self-pay, and other), day of the week, and hour of arrival (12 AM to 11 PM). We defined nonbusiness hours as from 5 PM to 8 AM on Monday to Friday and on weekends. We used a Pearson c 2 analysis to investigate whether the distribution of hour of arrival at the ED differed significantly between Hispanics and non-Hispanics.
RESULTS
After we merged calendar years 2013, 2014, and 2015, Hispanics represented 24% of the state population and non-Hispanics accounted for 76%. Based on these 3 years, the total number of ED visits for dental complaints was 489 262 with 64 100 or 13% of ED visits made by Hispanics and 425 162 or 87% made by non-Hispanics. Overall, the rate for ED dental-related visits was 45.5 per 10 000 population for Hispanics and 95.2 per 10 000 population for non-Hispanics. (Note that all rates are reported per 10 000 population, but for purposes of simplicity the denominator is not reported in the following paragraphs.)
The geographic region with the highest ED rates for dental-related visits were Central Florida for Hispanics with 73.8 and Northwest Florida for non-Hispanics with 136.1 ( Table 1) . Southeast Florida was the region with the lowest ED rate for dental-related visits for both Hispanics (30.0) and nonHispanics (63.8). That region comprised the following counties: Martin, Palm Beach, Broward, Miami-Dade, and Monroe.
Regarding age, rates for dental-related ED visits for adults aged 19 to 64 years were higher compared with the other age groups at 52.9 for Hispanics and 139.3 for nonHispanics. By region, the highest rates for Hispanics were in the Southwest with 48.7 for those aged 0 to 18 years, Central with 95.4 for those aged 19 to 64 years, and Central East with 25.4 for those aged 65 years or older. For non-Hispanics, the highest ED dentalrelated visit rates were in the Northwest with 69.5 for those aged 0 to 18 years and 192.3 for those aged 19 to 64 years, followed by North Central with 17.8 for those aged 65 years or older. There were statistically significant differences between Hispanics and non-Hispanics across all regions and age groups (P < .001) except among those aged 0 to 18 years in Central West region (P = .23; Table 2 ).
Overall, female patients had higher rates than male patients both among Hispanics (48.0 vs 43.2) and non-Hispanics (104.2 vs 86.0). The highest rate for Hispanic male patients was in Central Florida at 67.6 and for non-Hispanic male patients was in the Northwest Region at 113.4. For female patients, the region with the highest rate for Hispanics was Central Florida (80.4) and the Northwest for non-Hispanics (159.5).
Regarding the percentage distribution of dental-related ED visits by primary payer, Medicaid was the largest payer for dental-related ED visits for both Hispanics (45.2%) and non-Hispanics (38.1%), followed by self-pay for Hispanics at 30.2% and for non-Hispanics at 35.9%. Commercial insurance was the third-largest primary payer at 12.8% for Hispanics versus 12.9% for nonHispanics. Other primary payer was the fourth-largest payer at 6.9% for Hispanics and 7.1% for non-Hispanics. Medicare was the smallest payer for ED dental-related visits at 4.7% for Hispanics versus 5.0% for nonHispanics.
In terms of the frequency of dental-related ED visits by day, the distribution was similar for the 2 groups. The majority of visits occurred on Sunday for both Hispanics at 15.8% and non-Hispanics at 15.4%. However, for Hispanics, the second-mostfrequent day was Saturday whereas for non-Hispanics it was Monday, both at 15.1%. During the remaining days of the week the visits ranged from 13.1% to 14.8% for Hispanics versus 13.4% to 14.5% for nonHispanics.
Concerning arrival times, most individuals in both groups arrived between 9 AM and 6 PM-specifically, 53.5% of Hispanics and 56.8% of non-Hispanics. After this time, the frequency of visits to the ED dropped through the late night and early morning and started to increase at 6 AM. For Hispanics, the hour with the largest percentage of visits was 7 PM whereas for non-Hispanics it was 11 AM. A Pearson c 2 analysis showed that the distribution of hour of arrival at the ED differed significantly between Hispanics and non-Hispanics (P < .001).
DISCUSSION
The findings in this study are consistent with earlier reports indicating high use of EDs for dental problems in the United States 19, 23, 24 and in Florida. 7 This study found that Hispanics' rate of use of EDs for dental complaints was lower than the rate for nonHispanics. In addition, the Southeast region, which has the largest Hispanic population in Florida, had the lowest rate of ED visits for dental complaints among the state's regions. These results are similar to those of other studies. For example, in California, Mexican-born immigrants were less likely to have used the ED in the past year compared with the US-born Mexican Americans. 25 In other studies, Hispanics presented a significantly lower odds of ED use for oral conditions 19, 24 and Hispanic adults were less likely than non-Hispanic White adults to have visited the ED. 26 Possible explanations could be cultural norms and attitudes about oral hygiene and dental careseeking behavior. 24 Contrary to popular perception, the least-acculturated Hispanic individuals were the least likely to use the ED. As Hispanics become more acculturated to the United States, they might also become more accustomed to US knowledge and beliefs surrounding the use of the ED as a convenient alternative to access care. 27 The rate of ED visits for dental complaints was not uniform across the state. The analysis shows that ED dental visits rates for Hispanics in the Central, Central East, and Southwest regions were higher that elsewhere. For non-Hispanics, the higher rates were in the Northwest, Northeast, and North Central regions.
We found that hospital ED visits for dental conditions occurred more often on Saturdays and Sundays for Hispanics and Sundays and Mondays for non-Hispanics. The findings are consistent with other studies regarding Hispanics as they have found that Hispanics visited the ED for dental care more often on Saturdays and Sundays as well as during night hours. 28 The analysis by hour revealed that both groups tended to visit the ED mostly at regular hours of operation for dental offices (i.e., 8 AM to 5 PM). This finding is consistent with previous studies and reports that documented that the ED is the regular source of care for individuals who are uninsured, underinsured, or face difficulties accessing dental care. [8] [9] [10] Although our analysis showed that the arrival time to the ED differed significantly between Hispanics and non-Hispanics, one caveat is that even small differences can be highly statistically significant when one is analyzing a large sample. Whether the difference is really meaningful is a judgment call; based on the plot, the curves actually look fairly similar.
There were statistically significant differences between Hispanics and non-Hispanics across all regions and age groups, except for those aged 0 to 18 years in the Central West region. This finding is particularly interesting as this age group is entitled to dental benefits under Medicaid. We hypothesize their higher utilization may be explained by low number of participating providers in the Medicaid program. Adults aged 19 to 64 years were more likely than other groups to use the ED for dental care. This finding is consistent with a previous study in which adults aged 18 to 64 years had significantly higher rates of making ED visits, whereas children aged younger than 18 years and adults aged 65 years and older did not show significant differences in their visit rates. 24, 29 An analysis of a national survey indicated that adults aged 18 to 64 years enrolled in Medicaid were generally in poorer health than people with private insurance coverage and the uninsured. 26 In addition, women were more likely than men to use the ED. This finding is consistent with previous studies in Florida and nationwide. 7, 26 We also found that Medicaid was the most common primary payer for dentalrelated ED visits. Other studies have reported that individuals visiting the ED for dental as compared with medical problems were significantly more likely to indicate Medicaid or self-pay as the payer rather than private insurance. 24, 30 It is possible that these patients were not able to access dental care because of geographic maldistribution of dentists, inadequate number of dentists accepting Medicaid enrollees, and the limited dental coverage for adults within the state. 9, 31 Improved Medicaid reimbursement, together with other measures such as expansion of dental provider hours, and increasing racial and ethnic minority workforce to match local demographics could possibly decrease ED visits for dental care and improve the health of patients.
Limitations
The results presented here must be interpreted in light of their limitations. First, the study used state data from defined geographic areas, which cannot be considered nationally representative. Therefore, the study results may not be generalizable to other areas of the United States. Second, the analysis was limited to the patient's reported reason for the visit (admitting diagnosis) and the clinician's principal diagnosis code. People may visit the ED because they perceived they have an oral health problem and later the condition may be diagnosed as being not dental-related. In addition, medical providers in the ED typically address symptoms of pain and infection, often without a good understanding of the causes and appropriate treatment of the oral health problems underlying these symptoms. The lack of oral health knowledge by clinicians and factors such as reimbursement may influence coding consistency across physician and facilities across Florida.
Third, the information on race/ethnicity was collected via the patient's self-report. Fourth, the study did not take into account variables such as patients' level of education, occupation, employment status, or marital status. These factors may have had an important impact on the number of ED visits for dental complaints. Fifth, each ED visit was a unique record, and records for a person with multiple ED visits cannot be linked in the data set used in this study. Without knowing whether a specific ED visit was an initial visit or a repeat visit by a patient, the extent of repeated visits to the ED could not be quantified in this study.
Sixth, previous publications have documented that illegal status can deter individuals from seeking care because of fear they will not receive care or that they will be deported. [32] [33] [34] In 2014, Florida ranked as the state with the third-largest unauthorized immigrant population-approximately 850 000. 35 Although we may hypothesize that this may explain the lower utilization of EDs by Hispanics, legal status was not a variable of interest in this study. Despite these limitations, this study provides the first-known examination of differences in dental-related use of hospital EDs between Hispanics and non-Hispanics in Florida.
Public Health Implications
Emergency departments have become a regular source of care for individuals with dental problems, particularly for individuals who are on Medicaid or who are self-payers. A major driver of dental-related ED visits is a failure to ensure that disadvantaged people have access to routine preventive and restorative care from dentists and other providers. Many persons in the United States experience barriers to health care. Among these barriers are lack of insurance, high cost, lack of understanding about how to navigate the health care system, limited knowledge on nutrition and the importance of preventive care, transportation difficulties, and lack of available facilities providing dental services. Among US persons, Hispanics have lower rates of insurance coverage, face communication difficulties if their primary language is not English, and consequently may have a greater unmet need for dental care. From a public health perspective, documenting and understanding ethnic minorities'-especially Hispanics'-use of EDs is important for policy and program development as well as for setting priorities and goals to improve access to dental care.
Effective interventions need to be developed in the context of a social-ecological model to better understand factors such as health, economics, and education, among others. Understanding and intervening with the individual, communities, and policy could help to modify behaviors and improve access to dental care. At the individual level, messages need to be targeted for specific ethnic minorities. For example, Hispanics may have specific beliefs and attitudes, language and literacy barriers, culturally specific foods, and particular community outreach problems. These characteristics need to be taken into consideration when one is developing health educational programs.
At the community level, interventions should focus on efforts to better implement coordination between oral care and general medical care. The need to create strategies to improve access to care among ethnic minorities in the state may include training ED physicians in the management of dental conditions in EDs; the creation of ED diversion programs, including a better referral system to target 1-time users so they do not become multiple users of the ED for dental care; the provisions of urgent care clinics for dental care; and the implementation of culturally competent case managers to assist in appointment scheduling and follow-up. Moreover, at the policy level, interventions must include expanding policies that value prevention and provide care for low-income and uninsured persons. The establishment of a comprehensive Medicaid benefit in Florida may result in a reduction of dental-related ED visits. Enhanced educational repayment programs may help to recruit dental professionals to Federally Qualified Health Centers, which are designed to meet the demand of the uninsured and those with Medicaid coverage. Future work should focus on understanding the complex interactions among the sociodemographic, health status, and health care access factors among ethnic minorities that appear to be associated with visits to the ED. 
